A new model of retinal photoreceptor cell degeneration induced by a chemical hypoxia-mimicking agent, cobalt chloride.
Retinal photoreceptor cell degeneration was induced by cobalt chloride, a chemical hypoxia-mimicking agent in rodents. Time course and dose-response of photoreceptor cell degeneration in mouse retina after intravitreal injection of cobalt chloride were examined by conventional histological analysis by hematoxylin and eosin staining and in situ terminal dUTP-biotin nick end labeling of DNA fragments (TUNEL) method with the use of paraffin-embedded sections. The dose-response of photoreceptor cell degeneration in rat retina was also examined. Photoreceptor cells progressively degenerated with time and under dose-response relationship. The suitable dose of cobalt chloride for the selective photoreceptor cell degeneration in mice is 10-12 nmol intravitreal injection at the volume of 2 microl. The retinal morphology of the mice 2 weeks after the 10-12 nmol intravitreal injection was similar to that of retinal degeneration in the mutant rd mouse. Retinal damage of total retinal layers was induced by an excessive dose of cobalt chloride. The progression of retinal damage after cobalt chloride injection, measured morphologically, was completed at 1 week. However, nuclear DNA fragmentation, mainly detected at outer nuclear layer by TUNEL, peaked at 48 h after 12 nmol cobalt chloride injection. Thus, the selective photoreceptor cell degeneration induced by cobalt chloride follows DNA fragmentation at outer nuclear layer. The photoreceptor cell degeneration is established optionally by cobalt chloride without use of the retinal degeneration mutant animals. Thus, we have described the development of a new model of retinal photoreceptor cell degeneration induced by a chemical hypoxia-mimicking agent.